A specific application of single photon emission tomography to the relative quantitation of the pituitary region is described together with the results obtained in 19 patients with pituitary adenoma proven by air encephalography. These are compared with those obtained by X-ray computer tomography and conventional brain imaging and a superiority of single photon emission tomography is demonstrated in this small series.
Introduction
Conventional gamma camera imaging of the brain has an advantage in producing anterior, posterior and lateral views of the brain which often complement those of X-ray transmission computer assisted transverse section tomography (CT). However with conventional gamma camera imaging, normal structures overlie the brain and contribute activity which tends to reduce the signal to noise ratio of any area under suspicion. Lesions at the base of the brain may be completely obscured because of the vascularity of overlying muscles and activity in the nasal sinuses and ear. Such activities give a false impression of where the base of the brain is on the conventional views. Single photon gamma ray emission computer assisted transverse section tomography (SPET) overcomes this problem (Carril et al. 1979) . The advantages of SPET over conventional gamma camera imaging are as follows: the demonstration of structures in the 'third dimension'; removal of tissue background activity; extra information for the same single injection of radiopharmaceutical used for the conventional brain imaging and consequently no extra radiation dose; the nature of pathology through consideration of the uniformity or lack of it in the lesion; and quantitation.
Absolute measurement of the amount taken up at a particular site in the brain is rarely able to be undertaken using SPET. This is because of basic physical limitations and sources of noise inherent in the technique. These include statistical noise due to the much lower photon fluxes than available with CT, program-induced random noise, the problems of correcting for the attenuation of gamma rays through tissue, detector alignment and patient and organ movement. However 'relative quantitation', that is measuring uptake of radionuclide at one site relative to another, e.g. contralateral normal site or background site, is quite feasible and is particularly suitable for serial measurements. Absolute measurements of depth may be made after correcting for the geometrical factors and magnification.
A specific application of SPET is in the diagnosis of intrasellar and suprasellar pituitary adenoma . For this procedure, the optimal performance characteristics of the emission tomography system, sensitivity, uniformity, and resolution should be at the centre of the head. This may be achieved by opposed detector systems (Elliott et al. 1981 but not yet by a single rotating gamma camera. The main difficulty with the conventional gamma camera study is the obscuration of the pituitary fossa by overlying vascularity although suprasellar extensions are usually evident. The difficulties with X-ray CT are the attenuation properties of the bony cage around the pituitary fossa; the physically small size of many important adenoma particularly the prolactinoma, a relatively common cause of secondary amenorrhoea; and the similarity in attenuation properties of the adenoma to normal pituitary. Since a microadenoma has declared itselfclinically by hyperfunction, it is easy to appreciate that radionuclide uptake, which depends on vascularity and activity of the lesion being sought, may be much increased. In transverse section scanning of the pituitary fossa using the simplest of brain imaging agents, 99Tc m pertechnetate, the bony cage takes up relatively little tracer. Tracer is mainly demonstrated in the petrous veins and vessels of the cavernous sinus which form a ring around the pituitary fossa, normally a low uptake region. When an adenoma is present its vascularity increases tracer uptake and the relatively poor resolution (as compared to X-ray CT) appears to magnify up and blur this activity so that it is easily visible (Figure I) .
Methods
The patient has the procedure explained to him and then receives 15 mCi (560 MBq) 99Tc m pertechnetate intravenously. Conventional brain imaging is undertaken at 20 minutes after injection. Following this the patient is transferred to the SPET system (J & P Engineering Tomogscanner lIS, now out of production) and lies supine. The head is set so that outer canthal-meatal (OCM) line is truly vertical and this is the plane of transverse section. Sections are taken at 1.5 or 2 em intervals through the OCM extending cranially for 4 ern and also at OCM -2 em. Results are shown in Figure 1 . The method of analysis is to undertake quantitation of the pituitary relative to its immediate background. A region of interest is set over the pituitary region around the area of activity suspected to represent a pituitary lesion. The activity in counts per second, C p , and the number of picture elements (pixels), A p, are recorded from the pituitary area. The region of interest is then quadrupled in extent to include a proportion of the environment around as well as the pituitary region. The activity, C E , and number of pixels in this area, A E , are recorded. The pituitary to background ratio, PR, is then given by: PR =(CpjAp)j«CE-Cp)/(AE-Ap» This gives the signal to noise ratio in the pituitary region and, since it is a division of two large numbers, the ratio is significant to two decimal places. The normal range of the pituitary to background ratio is less than 1.25 to I, the borderline range is between 1.25 and 1.28 and the adenoma range is over 1.28 to 1.
Results
In a series of 21 patients, 19 had pituitary tumours confirmed by air encephalography (AEG) and two were normal. The 19 patients also showed either radiological changes and/or hormonal changes appropriate to the diagnosis of pituitary adenoma. Ten adenoma were thought to be intrasellar. In this group conventional brain imaging, X-ray CT and SPET were undertaken and the results compared (Table I) . 
Conclusion
Single photon emission tomography raises the accuracy of a positive diagnosis by brain scintigraphy in routine nuclear medicine practice without an increase in radiation dose. The technique uses readily available conventional radiopharmaceuticals, arid modern gamma cameras are becoming available which are capable of both conventional and tomographic imaging. There are some situations, such as the diagnosis of pituitary adenoma, where single photon emission tomography is particularly appropriate.
